This undertaking involves QSAR investigations on the use of 28 2-arylideneaminobenzimidazole derivatives, for curbing the proliferative activity of cells in the mv4-11 human leukaemia cell line. The geometries of the compounds under investigation were initially optimized at level (PM3) in accordance to the semi-empirical theory, and subsequently through the B3LYP procedure at the 6-31G(d) basis set in accordance to the DFT theory. The multiple regression procedure was employed for the construction of two QSAR equations, to assess the anti-proliferative activity of these compounds (Equations 1 and 2) . The values of R 2 extended from 0.792 to 0.812, those of S from 0.187 to 0.193, and those of F from 24.897 to 30.429. According to the results attained, the use of four parameters in Equation 2[(QN5), (QN10), r(C1=N2) andLUMO+4] led to raised R 2 values and minimized S values. This suggests that these parameters are significant for identifying the anti-proliferative effectiveness of the compounds, in the context of mv4-11 human leukaemia cell line cells. This revelation is also an indication that QSAR can be successfully applied for a broad range of compounds.
Introduction
The Mannich reaction is a well-established approach for the synthesis of biologically active compounds 1 . According to the results from several investigations, Mannich bases come with impressive analgesic 2 , anti-malarial 3 , anti-convulsant 4, 5 , anti-psychotic 6 or anti-microbial 7-10 activities.
Biochemistry investigations, on the quantitative structure-activity relationship, frequently employ quantum chemical descriptors. The employment of these descriptors is well-documented in relevant literature 11 . The effectiveness of quantum chemical descriptors for QSAR development is attributed to their dependability, and flexibility, in the context of predictions. Calculations were carried out for the quantum molecular descriptors utilized in the QSAR investigations 12 . The employment of quantum chemical molecular descriptors for QSAR investigations, involve the use of semi-empirical techniques that include PM3 calculations 13, 14 .
In the domain of medical chemistry, QSAR models are utilized for: predicting the toxicity of single cells in natural water 15 , fabricating narcotics and forecasting their toxicity 16 , subjecting natural isolated polyol esters to QSAR to determine the most favourable narcotic and insecticidal activities 17 , and enhancing the anti-cancer performance of 12 anticancer Schiff-based ligands 18 . The objective of this QSAR investigation is to gauge the activity of 28 2-arylideneaminobenzimidazole derivatives, in terms of opposition to the cells of the mv4-11 human leukaemia cell line.
Theory
Hardness (η) and electronegativity (χ) are expressed as 19 :
In which E represents the electronic energy, and V(r) represents the external potential, of an N-electron scheme. Through the Koopmans' theorem for closed-shell molecules, η and χ can be expressed as 20 :
(2)
Experimental 2.1. Optimization of models and geometry
Quantum chemical computations were conducted for 28 2-arylideneaminobenzimidazolederivatives. The semi-empirical PM3 procedure in the Hyperchem programme 8.0 (www.hyper.com) was employed to realize the ultimate geometries. The PCGamess programme 21 was used, to subject the consequential optimized geometries, to supplementary single point computations at the B3LYP/6-31G(d) level of the theory. B3LYP denotes a blending of the hybrid exchange of Becke 22,  with the functional correlation gradient of Lee and Yang 23 . Information on the experimental anti-proliferative features, regarding the 28 compounds under investigation, was derived from reference 24 . Figure 1 shows chemical structure of compound 1 and Table 2 exhibit the configurations of the 28 compounds. Table 2 exhibit the configurations of the 28 compounds. 
Results and Discussion
The parameters listed in Table 2 were considered for this investigation. In order to ascertain the statistical correlation, the physiochemical parameters were deemed independent variables, while the antiproliferative activity was deemed a dependent variable. The generation of the statistically significant models, was achieved through the transference of data to the statistical programme datafit (version 9.0.59). The descriptors specified in Table 2 were employed to facilitate the formation of the predictive model. These descriptors were used for the computation of the Schiff-bases under investigation 25 . Two QSAR models for the 28 (1) The statistical features of the constructed equation are as follows:
The correlation between experimental pIC50 and predicted pIC50 in Equation 1 is depicted in Figure 3 .
The quality of models can be evaluated by correlation coefficient squared (R 2 ), coefficient of determination, or in the best, by internal validation. Internal model validation was carried out using leave-one-out (LOO-Q2) method. For calculating Q2, each sample in the training set was eliminated once and the activity of the eliminated sample was predicted by using the model developed by the remaining samples. The Q 2 computed using the expression which explains the internal strength of a model. A model is considered acceptable when the value of Q2 exceeds 0.5 28 . 6,12,13,26,27,28   3,7,14,15,16,17,18   4,8,19,20,21,22,23 In Equation 2, the substitution of the r(C1=N2) descriptor led to the realization of an excellent correlation coefficient R 2 . Also, the reduced standard error in Equation 2 was observed to be comparable, to the reduced standard error in Equation 1. In all equations above, it can be seen the negative values of descriptors suggests that the activity of the compounds under study is decreases with increasing values of these descriptors. The variance inflation factors (VIF) for the descriptors in Equations 1and 2 are provided in Table 3 . In all these equations, the VIF for the descriptors QN5, QN10, LUMO+4 and r(C1=2N) is considered relatively substantial. Table 3 . The varied inflation factor (VIF) quantifies the severity of multicollinearity least squares regression analysis.
Conclusion
The use of quantum chemical calculated parameters, can pave the way towards the realization of a QSAR, with the capacity to forecast the anti-proliferative activity of compounds, with regards to the cells of the mv4-11human leukaemia cell line. According to the results derived through this investigation, the modelling of anti-proliferative activity, for 2arylideneaminobenzimidazole derivatives, is achievable through multiple linear regression (MLR). Among the models generated during this endeavour, the model derived by way of Equation 
